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Role of aerosols in climatic forcing
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The EARLINET Network (2000‐…)
27 lidar stations
-10 multi-wavelength Raman lidar 
stations backscatter (355, 532 and 
1064 nm) + extinction (355 and 532 
nm) + depol-ratio (532 nm) (   )
-10 UV Raman lidar stations (   )
-7 single backscatter lidar stations (  )
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EARLINET (2000-2003), EARLINET-ASOS (2006-2011), ACTRIS (2011-2015)
EARLINET: Perform systematic 
aerosol measurements by lidar to 
obtain a quantitative database of the 
horizontal, vertical, and temporal 
distribution of aerosols over Europe.
Objectives 
Implementation of a routine monitoring scheme, for the observation of 
specifically high aerosol loads in the lower troposphere, resulting from 
Saharan dust outbreaks.
Methodology
Perform correlative lidar-sun photometric supported by space-borne 
measurements (e.g. MODIS, CALIPSO, etc).
Forecasting scheme 
Use dust forecasting models (DREAM8b/BSCC, SKIRON)
Coordination: National Technical Univ. of Athens (Warnings: 24-48 h)
Saharan dust outbreaks to Europe monitored by EARLINET
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Air-mass back-trajectory analysis
German Meteorological Service (DWD/GME Model)
HYSPLIT Model, FLEXTRA/FLEXPART Models
• Satellite data analysis
EP/TOMS/MODIS & SeaWiFS data - CALIPSO data 
• Sun photometer data analysis
Aerosol Optical Depth data + aerosol microphysical properties 
Saharan dust events (2000-2011)
¾3856 vertical profiles (extinction and backscatter profiles) 
stored in the EARLINET data base (http://www.earlinet.org)
Validation Tools
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Geographical lows and foothills, dry lakes and rivers 
→mobilization of sediments of fine soil
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Definition of Saharan dust source regions
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Saharan dust days [2000‐2002]
Seasonal variability of observed mean number of  Saharan dust days 
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(%) of observed to forecasted 
number of days
Saharan dust days [2000‐2002] – EARLINET stations
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Saharan dust days – EARLINET stations (2000‐2011)
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Mean AOD and LR (both at 355 nm) inside the dust layer
as a function of distance from the Saharan region (2000-2002)
Papayannis et al., J. Geophys. Res., 113, D10204, doi:10.1029/2007JD009028, 2008
Saharan dust days [2000‐2002] – EARLINET stations
































Raman nighttime measurements at 351/355nm
Lidar Ratio (sr)
  AT (15)
  KB (6)
  LA (27)
  LC (45)
  LE (11)
  NA (53)
  PO (38)
  TH (6)
Lidar Ratio
Standard Deviation (sr)
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Saharan dust days [2000‐2002] – EARLINET stations
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Very large variability
1:  ~20 %
2: ~ 35 %
3: ~ 25 %
4: ~ 10 %
5: ~ 10 %
4
5    1          2           3
Possible Pathways of Saharan Dust Transport over Europe
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Dream model
May 27, 2008 May 28, 2008 May 29, 2008 May 30, 2008
Athens         Leipzig                Sofia               Potenza
HYSPLIT 4.6 Air Mass Trajectory Model    SeaWiFS data
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FLEXPART footprint [<2000m]  Leipzig, 30 May 2008
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Air masses travel height: < 2 km
Arrival Height (10 days backward)
Log of integrated residence time (in sec)
FLEXPART footprint [<2000m]  Belsk, 30 May 2008
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Pappalardo et al., J. Geophys. Res., 115, D00H19, doi:10.1029/2009JD012147, 2010
Leipzig                                  L’Aquila                                     Potenza
Saharan Dust Outbreak  26‐30 May 2008
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Ash/Saharan Dust Outbreak May 2010 – Eyjaf volcano
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 B S C / D R E A M 8 b
Mixing of dust + ash (big particles) Pure ash (small particles)
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  Saharan Dust [BSC-DREAM]
  
 
  Volcanic ash [FLEXPART]
Papayannis et al., Atmos. Environ., (in press, 2011)
Ash/Saharan Dust Outbreak May 2010 – Eyjaf volcano
Mixing of dust + ash (big particles)
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Papayannis et al., Atmos. Environ., (in press, 2011)
Ash/Saharan Dust Outbreak May 2010 – Eyjaf volcano
Mixing of dust + ash (big particles)
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